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A county level golfer reported that when his concentration wavered, the consistency of his pre-shot routine broke down and he played what he termed ‘sloppy’ (or careless) shots. After playing a careless shot, the participant would often become angry and annoyed and the associated feelings remained with him, leading to errors on successive holes. A pre-shot routine comprised the basis of the intervention which was designed to assist the participant cope with, and reduce the number of careless shots. Results suggested that the intervention was effective at reducing the relative number of careless shots and enhancing specific performance attributes (e.g., motivation). Little change in the participant’s emotional state pre- to post-intervention was observed. Although further research is necessary, this case study suggests that performance routines may be used to help athletes cope adaptively with errors by refocusing attention.
Case History & Initial Assessment
At the start of the intervention the participant was a 28 yr old male golfer with a handicap of 1.2 who was employed full time as a marketing coordinator. In an e-mail initiating contact with the second author​[1]​ and follow-up interview, the participant indicated that several facets of his mental approach could be improved. He commented that when his concentration wavered, the consistency of his pre-shot routine broke down and he played careless (or what he termed ‘sloppy’) shots. After playing a careless shot, the participant would often become angry and annoyed and the associated feelings and cognitions (e.g., “I shouldn’t have played that shot”) remained with him, often leading to errors on successive holes.  
Alongside the initial interview and e-mail, data from a specifically designed ‘golf booklet’ was collected over 6 competitions which, (a) provided baseline data upon which to assess the efficacy of the intervention and, (b) collectively helped formulate a cognitive behavioural intervention tailored to the requirements of the individual. The golf booklet was completed after each round of golf and comprised, for each careless shot that occurred, (a) a description of the situation preceding the careless shot (a measure of golf performance was attained by calculating the ratio of sloppy shots: holes played), (b) an assessment of pre-shot concentration on a Likert-type scale ranging from 1 ‘not at all’ to 10 ‘very much so’, (c) an assessment of the intensity of a range of emotions on a Likert-type scale ranging from 0 ‘not at all’ to 4 ‘extremely’, and (d) an evaluation of whether these emotions debilitated or facilitated selected performance attributes on a Likert-type scale ranging from -3 ‘very debilitated’ through 0 ‘neutral’ to 3 ‘very facilitated’. Emotions assessed in this study (anger, anxiety, disappointment, embarrassment, regret, panic) were selected in conjunction with the participant who felt that these could be experienced after playing a careless shot. The performance attributes (rhythm, motivation, post-shot concentration, shot selection, confidence) were those that the participant believed were affected following a careless shot. A performance profile (Butler & Hardy, 1992) was also completed in collaboration with the participant to increase awareness of the performance attributes that contribute to success in golf. 
Problem Formulation
Data collected from the interview and golf booklet collectively suggested that occasional lapses in concentration preceded the occurrence of careless shots, which elicited a range of negatively toned emotions, particularly anger, anxiety and disappointment (see table 1). This emotional state was perceived to have a debilitative impact upon components of golf performance. Triangulating the information derived from the interview, the golf booklet and the performance profile indicated that the participant prioritised concentration as a psychological attribute to develop.
Concentration is regarded as one component of the multidimensional construct of attention and refers to a “person’s ability to exert deliberate mental effort on what is most important in any given situation” (Moran, 2004, p.103). For expert performers, self-paced skills such as hitting a golf ball are typically performed without conscious attention to the ‘mechanics’ of the intended movement (Mullen & Hardy, 2000). Coupled with the large amount of ‘thinking time’ inherent in many self-paced skills including golf, expert performers may be susceptible to internal and external distractions in the seconds preceding performance (Beauchamp, Halliwell, Fournier, & Koestner, 1996; Boutcher & Rotella, 1987). 
Pre-performance routines consist of a “sequence of task-relevant thoughts and actions which an athlete engages in systematically prior to his or her performance of a specific sport skill” (Moran, 1996, p.177), and have been proposed to help participants maintain performance in the face of potential distractions (Boutcher, 1990). Despite some evidence that pre-performance routines are associated with enhanced concentration and performance (Boutcher & Zinsser, 1990; Lobmeyer & Wasserman, 1986), there remains a need to further understand the impact of pre-performance routines on a range of psychological and performance outcomes (c.f. Holder, 2003). 
Although the use of pre-shot routines may reduce the likelihood of errors occurring, it is inconceivable that mistakes can be eliminated altogether. Therefore, when errors do arise, what is required is the capacity to cope with them adaptively. Coping is often conceptualised as cognitive and/or behavioural efforts to deal with internal and/or external demands appraised as exceeding the resources of individuals (Lazarus & Folkman, 1984), and may temporally precede an emotion following an initial appraisal of harm, threat or challenge, or flow from an emotion (Lazarus, 1991). Lazarus suggests that coping efforts can be classified into one of two categories. Problem-focussed coping involves taking action to change an aspect of the person-environment relationship (e.g., distancing oneself from a stressor). Emotion-focussed coping on the other hand, alters only what is in the mind of the individual (e.g., re-direction of attention). 
Only a modest amount of literature has been directed toward athletes’ attempts to cope with errors. Although Holt and Hogg (2002) reported that female soccer players used positive self-talk, problem-solving talk, and imagining past successes to cope with errors, the impact of these strategies on athletes’ emotional state or performance however, was not addressed. Theoretically, the use of emotion-focussed coping strategies may be advantageous given the lack of control athletes have over many errors which have occurred (Uphill & Jones, 2004). Cognitive and behavioural efforts to cope with errors, when used systematically, could be described as a post-mistake routine (c.f. Moran, 2004). In golf, where competitors are typically required to perform successive strokes, possibly after making an error, the pre-shot routine of the following shot can be considered an important part of dealing with any errors that have occurred in a previous shot. Despite the positive theoretical and/or empirical evidence reported above, there remains a need to understand the impact of performance routines on the psychological attributes that may mediate performance outcomes (Holder, 2003). 
Intervention
To alleviate any misconceptions or apprehension about sport psychology, the participant was provided with information about the nature of sport psychology, and examples of skills that would likely be used (e.g., imagery) prior to the intervention. An emphasis was placed on enhancing pre-existing psychological attributes, and the need to practice psychological skills as one would practice technical skills (c.f. Weinberg & Williams, 2001). With informed consent attained, the intervention was delivered over a 5-month period and comprised 5 sessions (each lasting about 60 minutes), designed to review and extend the participant’s pre-shot routine and to help him cope constructively with errors. 
The intervention commenced with a review of his existing pre-shot routine. In a detailed interview, the participant outlined that his initial routine was predominantly behavioural. He would (a) stand behind the ball and pick a target to which he intended to direct the ball, (b) approach the ball and align the club head and right hand behind the ball, (c) align his body position then re-direct his gaze to the target whilst “waggling” his club and finally (d) strike the ball. The participant remarked that he was a “natural” player and did not wish to use an elaborate, regimented routine. At the end of this session the first author accompanied the participant on a round of golf and digitally recorded his routine prior to every shot on a 9-hole round of golf. A second session provided the participant with the opportunity to view his recorded pre-shot routine and describe retrospectively the purpose of each phase of his existing pre-shot routine. appropriate psychological strategies were introduced. Video observation of the participant’s pre-shot routine was received favourably by the participant and he commented that he would be deciding upon an appropriate shot to play as he approached the ball, accounting for the position of the pin, the lie of the ball, wind direction etc. Once he had removed the club from the bag the participant had committed to the shot he intended to play. In collaboration with the participant, rather than disrupt a well-established routine it was decided to extend the duration of the routine, incorporating appropriate psychological skills prior to the behavioural components. It was decided that the most appropriate time at which to initiate an extended routine would be as the participant removed the club from the bag. Indeed, the participant likened the space between the bag of clubs and the ball as a “box”; upon entering the box the participant recognised that the routine had started. By involving the participant in the decision-making process of when to incorporate the selected psychological skills, ‘ownership’ of the intervention and associated adherence is likely to be enhanced (Shambrook & Bull, 1999). As the participant stood behind the ball lining it up, it was suggested that he verbalise, or confirm to himself the intended shot (e.g., draw). This verbal “anchor” was considered important as it would vary with each shot and a potential limitation associated with the use of pre-shot routines is that over time they become automatic, leaving athletes vulnerable to the distractions the routine is intended to reduce (Lavallee, Kremer, Moran, & Williams, 2004). Having verbalised the shot, it was recommended he take a practice swing and imagine the successful execution of the intended shot. When questioned, the participant revealed that he felt it easier to imagine the ‘feel’ of the swing, rather than ‘visualise’ the swing. The use of kinaesthetic imagery, which entails imagining the ‘feel’ of certain actions (Martin, Moritz, & Hall, 1999), was therefore recommended. Having discussed the extension to his routine, the participant physically rehearsed his new pre-shot routine on a sport field at the authors’ place of work​[2]​. To reinforce learning of the new routine the participant was also asked to write the word ‘routine’ on his scorecard. The participant was comfortable with this idea as he employed the same approach when reminding himself to modify a small aspect of his technique. The participant was then required to rehearse this extended pre-shot routine in a range of scenarios (e.g., driving range, practice rounds) before transferring to competition.
Recognising that psychological skills take time to learn and integrate effectively into competition, the following 3 sessions provided an opportunity to review and monitor the participant’s progress with, and adherence to, his new routine.  In the first of these sessions the participant remarked that he used the word “Now” as a cue to focus on the present once he set the bag of clubs down. He commented that he was trying to verbally tell himself which shot to play, picture where he wanted the ball to land, feel the shot (with a practice swing) and to then behaviourally set up and execute the shot. Moreover, when returning the club to the bag the participant reported using the word “Finish” to signal the end of the shot, regardless of outcome. In the second session, although the participant felt that overall the routine was proving to be beneficial he also noted that he wasn’t using the routine consistently, forgetting to use it on some holes. By the third review however, the participant commented that he’d used the pre-shot routine on virtually all holes of a non-competitive round of golf and that generally he felt he was going into most shots committed to the shot he intended to play. Although he remarked that he was not integrating imagery into his routine as effectively as he would like, he recognised it would take time to do so and was generally positive about the progress that he was making. 
Results
The effectiveness of the intervention was analysed using visual and statistical techniques. All data were graphed and analysed. For brevity, only those results demonstrating a large effect size are illustrated (see figure 1). Visual inspection followed guidelines outlined by Martin and Pear (1996). Although visual inspection may reduce the likelihood of identifying small treatment effects (Baer, 1977), the use of visual inspection alone to judge the efficacy of an intervention is controversial (Gottman, 1981). Accordingly, two complementary analyses were completed to evaluate the statistical and practical significance of the intervention respectively. First, in the absence of serial dependency​[3]​, pre- and post-intervention data were analysed using paired-samples t-tests (a Bonferroni correction was used to control for inflation of type 1 error, adjusted alpha = .003). Second, effect sizes were calculated​[4]​ and evaluated using the benchmarks provided by Cohen (1977). Specifically, an effect size of less than 0.2 is designated small, 0.5 is moderate, and 0.8 or greater is large. Finally, social validation of the intervention was assessed via the administration of the sport psychologist consultant evaluation form (Partington & Orlick, 1987), and an e-mail from the participant 24 months later. 
	Figure 1 illustrates there was an immediate reduction in the relative frequency of careless shots post-intervention and few overlapping data points. Indeed, the ratio of careless shots to holes played decreased by 52% post-intervention. Statistically, the difference in careless shots pre- and post-intervention was not significant (t(5) = 2.47, p = .06), although a large effect size (ES = 1.37) was demonstrated. Besides an objective improvement in performance, the participant reported an improvement in performance attributes post-intervention. Enhanced pre-shot concentration was evident post-intervention although this conclusion should be tempered with appropriate caution given the number of overlapping data points. Statistically the improvement was not significant (p = .07) although the magnitude of the difference (ES = -1.36) suggests that the improvement was of practical significance to the performer. For motivation and post-shot concentration particularly, the effect was immediate and there were few overlapping data points pre- to post-intervention. Practically significant improvements post-intervention were exhibited for all performance attributes (see table 1). In addition, statistically significant improvements were demonstrated for motivation (t(5) = -5.59, p = .003), and post-shot concentration (t(5) = -12.42, p = .001).
	The intervention generally did not achieve a marked reduction in the intensity of the participant’s emotional state (see table 1), with mean scores remaining similar, or in some cases increasing marginally post-intervention (anxiety, disappointment). Support for this contention was given further credence by the number of overlapping data points and the absence of an immediate post-intervention effect. Two exceptions to this trend were evident however, with regret (ES = 2.46) and embarrassment (ES = 0.60) demonstrating practically significant reductions post-intervention. No statistically significant changes in emotional state pre- to post-intervention were demonstrated (p > .003).
The consultant evaluation form indicated that the participant was extremely satisfied with the intervention he received: the impact of the intervention was rated positively (rated 5 on a scale of 1 to 5) and the manner in which the intervention was delivered was also regarded positively (rated no less than 8 on a scale of 0 to 10). In an e-mail twenty four months after the intervention, the participant reported the following:
“All is going well for me - my golf game remains in good shape and
thinking / focus / decision making is getting clearer all the time
(particularly in competitive / pressure situations) thanks to the "see
it, feel it, do it" stuff that we worked on all that time ago…”
This email indicated that the participant was able to incorporate all aspects of the extended pre-shot routine (verbal cues, kinaesthetic imagery) into his competitive performance.   

[Insert table 1 about here]


[Insert figure 1 about here]

Discussion
	This study examined the use of a cognitive behavioural intervention to (a) enhance the participant’s concentration immediately preceding a shot and, (b) facilitate the participant’s capacity to cope adaptively when a careless shot was committed. In support of previous research (Boutcher & Zinsser, 1990; Lobmeyer & Wasserman, 1986), this study demonstrated a perceived improvement in the participant’s pre-shot concentration, which was accompanied by a practically significant reduction in the frequency of careless shots post-intervention. Although the former observation was less clear-cut (several overlapping data points), because the participant’s pre-shot concentration was only assessed on those shots he perceived to be careless (of which there were fewer post –intervention), the magnitude of any change in concentration pre- to post-intervention is likely to be reduced. 
Results also suggest that the intervention was partially effective in assisting the participant cope adaptively with the occurrence of careless shots. Specifically, concentration and motivation after an error were both significantly and practically enhanced post-intervention. Re-directing attention to task-relevant cues can be considered an emotion-focussed coping strategy, while enhanced motivation may reflect problem-focussed talk (Holt & Hogg, 2002) rather than attempts to deal directly with the error (e.g., modifying technique). With the exception of regret, there was little pre- to post-intervention change in the intensity of the participant’s emotional state. Although a more sensitive analysis, incorporating an assessment of emotion intensity and duration may have been beneficial in retrospect (c.f., Beck & Fernandez, 1998), to account for the reduction in the intensity of some emotions but not others, one is drawn to characteristics that may distinguish between these emotions. One explanation may concern characteristics of the appraisal process, particularly the concept of intuitive and reflective appraisals (Vallerand, 1987). Regret is experienced when people look back on bad decisions (Zeelenberg, van den Bos, van Dijk, & Pieters, 2002), and may therefore be characterised by a reflective appraisal process. Recognising that appraisal of stimuli may occur at different speeds and levels (conscious through to unconscious), it may be speculated that appraisals associated with emotions such as anger and disappointment may be characterised by rapid and unconscious ‘intuitive’ appraisals when compared to regret. Cognitive interventions may be more effective at changing athletes’ conscious, rather than unconscious appraisal processes (see Jones, 2003). 
Despite the positive perception of the intervention reported by the participant, it remains possible that, changes in the dependent variables may be attributable to circumstances other than the intervention itself given that the intervention was an AB design. Nevertheless, by assessing a range of psychological and performance attributes thought to mediate performance outcome, the present study extends current literature examining the efficacy of cognitive behavioural interventions to assist athletes in their ability to cope with errors and emotions. More importantly it shows how a pre-shot routine can help an individual reduce the frequency of careless shots. Collectively, results suggest that the intervention was effective in helping the participant cope adaptively with errors. Further research examining the impact of pre-performance routines on a range of both performance and psychological outcomes in sport is necessary to enhance the evidence base upon which applied practitioners can draw.
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	Mean (± SD)	Post	0.16 (0.09)	5.74 (1.49)	1.91 (0.55)	2.06 (0.85)	2.39 (0.91)	0.08 (0.20)	0.61 (0.82)	0.69 (1.09)	-0.19 (0.92)	1.41 (0.33)	1.41 (0.32)	0.61 (0.85)	-0.95 (0.65)	
		Pre	0.31 (0.11)	4.55 (0.88)	1.94 (0.41)	1.71 (1.24)	2.55 (0.55)	0.19 (0.18)	1.64 (0.42)	0.98 (0.81)	-0.69 (0.54)	-0.37 (0.62)	-1.11 (0.67)	-0.61 (0.35)	-1.49 (0.61)	

































^1	  The intervention was delivered jointly by the first author (British Association of Sport & Exercise Sciences - BASES - Probationary Sport Psychologist undertaking supervised experience) and the second author (British Psychological Society – BPS - Chartered Psychologist & BASES Accredited Sport Psychologist).
^2	  At the time of the intervention, both authors resided at the same institution.
^3	  Serial dependency is a property of single subject studies whereby sequential responses by the same participant will be correlated (Ottenbacher, 1986). Because t-tests assume that each data point is independent, it would only be appropriate to use a t-test in situations where the data are not serially dependent. To determine if data was serially dependent an autocorrelation coefficient was calculated for each of the dependent variables and Bartlett’s test was used to determine if the autocorrelation coefficient was significant (Ottenbacher, 1986). Using this approach, it was calculated that serial dependency existed when the autocorrelation coefficient was above 0.82.
^4	  Although a number of different approaches have been proposed to calculate effect size, the method suggested by Kazis, Anderson and Meenan (1989; cited in Hevey & McGee, 1998) was employed. Given the sometimes large variability observed in the baseline data of the present study, this was considered the most conservative estimate of effect size. Specifically, increases in standard deviations of baseline data decrease the estimated effect size for equivalent mean scores. 
